Hemostatic clips are widely used to treat gastrointestinal (GI) bleeding and closure of defects in the GI tract. Few data on retrieving hemostatic clips retained in the GI tract are available. Patients who had hemostatic clips retained in the stomach for more than 2 weeks after placement were enrolled. Clips were removed with grasping forceps during endoscopy. In 15 patients, a total of 45 clips were placed, and 31 clips (68.9%) were retained. The median periods of clip retention was 105 days (range, 39∼1,383 days). Twenty-seven clips (87.1%) were successfully retrieved with grasping forceps, and four clips (12.9%) were not removed because they were fixed on the stomach wall. Adverse events occurred in two patients (13.3%): both involved immediate bleeding at the retrieval site; however, the bleeding was completely treated by replacing the clips. In conclusion, retrieving clips retained long-term was relatively safe and feasible. Complications were easily controlled by re-placement of clips. 
INTRODUCTION
Hemostatic clips are widely used to treat gastrointestinal (GI) bleeding and closure of defects in the GI tract. Using clips for GI endoscopy was first introduced by Hayashi et al. 1 in 1975 . Recently, the clips have been developed to seal the opening site for natural orifice transluminal endoscopic surgery (NOTES). 2 Since 1975, additional clips have been developed as technology has improved, and they have been found to be effective and safe. Initially, hemostatic clips had a problem of low retention rate at the placement site, 3 but newer clips have improved retention times, and they usually detach within 2 weeks. 4 Occasionally, clips are retained for more than 2 weeks, even as long as 2 years. [4] [5] [6] However, the safety of long-term retention has not been evaluated, and safety information is limited. Aneurysm clips used in neurosurgery have been well evaluated for MRI compatibility and safety. 7, 8 Hemostatic clips are usually magnetic, and MRI is contraindicated for patients who have remnant clips in the stomach. 8 Incidentally, patients with retained clips can be exposed to MRI. Therefore, clips retained long-term may need to be retrieved to allow subsequent MRI examination. However, information on the safety and efficacy of intentionally retrieving clips retained long-term is limited. The aim of this report was to investigate the safety and feasibility of retrieving hemostatic clips retained in the stomach long-term.
CASE REPORT
Between October 2010 and October 2013, 15 patients who received endoscopic procedures using hemostatic clips (long clip; Olympus Medical Systems, Tokyo, Japan) in the stomach at Myongji Hospital (Goyang, Korea) were enrolled ( Table 1 ). The patients who had hemostatic clips retained more than 2 weeks after placement were included in this report. The median age was 54 years. Hemostatic clips were placed for one case of MalloryWeiss syndrome (6.7%), five cases of gastric ulcer bleeding (33.3%), three cases of gastric polyp (20.0%), five cases of gastric adenoma (33.3%), and one case of early gastric cancer (6.7%). Retained hemostatic clips were mainly Values are presented as n, median (range), or n (%).
located in the upper third of the stomach (53.3%). The median period of clip retention was 105 days (range, 39 ∼1,383 days).
Retained hemostatic clips were confirmed by a plane abdominal radiograph (Fig. 1A) . Follow-up endoscopy was performed to retrieve the retained clips, and lesions with retained hemostatic clips were carefully evaluated to determine whether to retrieve or maintain clips (Fig. 1B) . If the endoscopist decided to retrieve the clips, the head of the retained hemostatic clip was held tightly with grasping forceps (grasping forceps; Olympus Medical Systems) and was pulled gently to retrieve the clip (Fig. 1C) . After removing the clips, the lesions were carefully examined to investigate potential complications, such as hemorrhage, tissue injury, or perforation (Fig. 1D) . If a complication was detected, it was managed by the endoscopist.
Forty-five hemostatic clips were placed, and 31 were retained. The median number of clips placed was five (range, 1∼6), and the median number of clips retained was three (range, 1∼4). The median number of clips retrieved was two (range, 1∼4). Of the 31 retained clips, 27 clips (87.1%) were successfully removed with grasping forceps. One patient had four retained clips, one of which was removed safely, but the other three were fixed and could not be removed (Table 2) . Two adverse events occurred in two patients (13.3%): both were immediate bleeding from the retrieval site. The bleeding was completely stopped by replacing the hemostatic clips (Table 3) .
This procedure received approval from the Institutional Review Board for Human Research (No. 14-007), and written informed consent was obtained from all patients. Data are presented as median and range. SPSS software for Windows version 13.0 (SPSS Inc., Chicago, IL, USA) was used for all analyses.
DISCUSSION
The prevalence of hemostatic clip retention in the GI tract has not been evaluated. The safety of long-term hemostatic clip retention in the GI tract is not well known. Whether clips retained in the stomach long-term should be removed or not is unknown. To our knowledge, our report was the first to show that removing retained hemostatic clips with grasping forceps is relatively easy and safe.
The hemostatic clips spontaneously dislodge within 1 to 3 weeks after placement. 9 Some case reports have shown that they can be retained for up to 2 years. 4, 5, 10 Two animal studies have shown that retention rates and times are different according to the type of clip. 3, 6 The best reason to retrieve retained clips is that incidental MRI may inflict injury on patients with retained clips. As current hemostatic clips are ferromagnetic, MRI should be carefully considered for patients with these clips.
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ach under a magnetic field. 11 Another reason is when the hemostatic clips are retained at a resection site of a neoplastic lesion, it can make it difficult to assess for residual lesion and to ablate it. In addition, the fate of retained clips is not well understood. If the patients have a history of hemostatic clip placement in the GI tract, physicians need to take plain abdominal radiographs to identify residual hemostatic clips. However, many patients are not aware of the risk of undergoing MRI with retained hemostatic clips. This report contained 15 patients with hemostatic clips retained long-term. The longest duration was 1,383 days, which is over 3 years. This case was much longer than previous cases. 4, 5 Thirty-one hemostatic clips were retained, and 27 clips were successfully removed with grasping forceps. Retrieval with grasping forceps were relatively efficacious and safe. However, there were two cases of immediate hemorrhage from the retrieval site. The bleeding developed after the first clip was removed in both cases. The bleeding was easily controlled by replacing the hemostatic clip. Both patients had a high risk of bleeding as one patient had end-stage renal disease and the other was taking aspirin and clopidogrel for coronary artery occlusive disease. Therefore, patients with a high risk of bleeding should be approached carefully. There were two limitations. The sample size was too small to determine the safety of the retrieval method. Despite the long study period, the number of patients with clips retained long-term was small. Also, upper GI endoscopy was not followed-up to identify delayed complications. Therefore, a well-designed multi-center study with a large enough sample is necessary to determine the outcomes. Also, a solution for retained clips should be investigated for patients who need an MRI.
In conclusion, retrieving retained hemostatic clips was relatively safe and feasible, and it should be performed to prevent hazards from incidental MRI. However, caution is needed in patients with a high risk of bleeding.
